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幅 20 mm のカプトン粘着テープ 650s（寺岡製作所
製）を挿入した積層板も作製した．ホットプレスは
真空と大気圧下で行い，いずれの場合も加熱温度は
180 ℃，加圧は 7.9 MPaとした．積層板はダイヤモ
ンドブレードを装着した水冷式の複合材料切断機
（丸東製作所製 AC-300CF）で幅 10 mmに切断し，
100×10 mmの帯状試験片を作製した． 
帯状試験片は支点間距離 30 mmの治具を用いて 3
点曲げを行い，曲げ弾性率と曲げ破壊応力の測定を
行った．3 点曲げ試験を行うときのクロスヘッド速
度は JIS K 7074に準拠し，4層と 6層の試験片に対






し，150 Wの出力で 60 s（4層の試験片）と 120 s（6
層の試験片）照射した．なお，マイクロ波照射によ
る CFRTPの発熱状況を確認するため，赤外線サーモ





































図 1 CFRTP積層板（4層）の 3点曲げ破壊応力 
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図 2 CFRTP積層板（6層）の 3点曲げ破壊応力 
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Effects of Microwave Irradiation on Hot-Press Formed Laminates of  
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Carbon-fiber-reinforced thermoplastics (CFRTPs) are expected to be used in automobiles as structural materials for achieving 
high fuel efficiency because of their low density, high strength, and good formability. When pre-impregnated (prepreg) sheets of 
CFRTPs are stacked and laminates are formed by hot-pressing, the forming process is conducted under vacuum to release air 
between the sheets. In the present study, we formed laminates at atmospheric pressure and attempted to improve their 
material properties by subjecting them to microwave irradiation to reduce their forming time and cost. Microwave heating 
provides high energy conversion efficiency and enables selective and local heating within a short time. Accordingly, in the 
present study, CFRTP laminates were formed under both vacuum and atmospheric-pressure conditions, and the changes in 
the laminates’ bending fracture stress and elastic modulus were measured. The effect of microwave irradiation on the 
material properties is discussed. Moreover, because selective microwave heating can induce the local generation of heat, we 
investigated the applicability of measuring the generated heat using infrared thermography as a non-destructive method of 
inspecting for delamination. Therefore, the bending fracture stress of laminates formed under atmospheric pressure, which 
was increased by microwave irradiation, was observed to be lower than that of laminates formed under vacuum. Furthermore, 
the local generation of heat at the end completion of artificial delamination was confirmed by infrared thermography. 
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